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(57) ABSTRACT

The present invention relates to a method and a device for
rapidly stress relieving laminated RFID cards sheets (1) or
individually cut cards (2) so that the effect of card wrap,
bending and distortion is reduced. A freezer tunnel (5) is
located down-stream of a laminator machine. The freezer
tunnel (5) uses nozzles (8) to supply a cryogenic liquid in
vaporized form. Laminated RFID card sheets (1) are trans-
ported through the freezer tunnel (5), where they are
exposed to an ambient temperature between —-40° C. to
-100° C. during two minutes or less.

20 Claims, 4 Drawing Sheets
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FUNCTIONAL LAMINATE WARP
ELIMINATION METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application under 35
U.S.C. 371 and claims the benefit of PCT Application No.
PCT/EP2012/051091 having an international filing date of
Jan. 25, 2012, which designated the United States, the
disclosure of which is incorporated herein by reference.

TECHNICAL FIELD

The present invention concerns the production of func-
tional laminate like RFID cards, and more specifically to a
method for reducing card bending in card manufacturing
process.

The present invention also concerns a device for carrying
out the method steps and a product, such as a RFID card,
manufactured by the method of the invention.

BACKGROUND ART

Functional laminates are documents resulting from the
lamination of a plurality of layers. In particular they are used
as security documents such as smart cards, ID cards, pass-
ports, credit cards and the like.

Functional laminates don’t refer only to functional cards,
but also refer to semi-finished products like prelaminates or
inlays, which are used for example for the manufacturing of
smart cards equipped with functional components such as
chips or chip modules, RFID antennae, switches and the
like. They usually comprise a number of layers, wherein the
chip module is embedded in at least one of the layers. The
layers are usually made of a plastic material such as poly-
vinylchloride, polycarbonate or polyethylene terephthalate.
To finalize the card, outer layers with printed letters, num-
bers, images and patterns are often added to the inlay in a
subsequent lamination process. For the purpose of conci-
sion, the terms cards or RFID cards will be use in the rest of
this description in place of the generic term of functional
laminate, all being equivalent in the frame of the present
application.

RFID cards are widely used for providing remote identi-
fication data over a wireless radio signal and can be used in
a wide variety of applications, such as employee ID badges,
electronic passports, transit/toll payment cards, etc.

Generally, an RFID card comprises a laminated card body
and a set of embedded electronic components. Typically, the
laminated materials in the card body comprise layers of
various plastic or thermoplastic material, paper, textiles and
adhesive, etc.

Basically, RFID cards are produced in a laminator
machine, where larger sheets are laminated together by
applying pressure and/or heat. The sheets are generally cut
into individual cards further down the manufacturing pro-
cess.

When the layers are laminated using heat and/or pressure
the macromolecules of the plastic material tend to shorten
thus causing the plastic material to shrink. Since the chip or
chip module itself does not shrink, the material is subjected
to mechanical stress eventually leading to a deformation, a
cracking or a delaminating of the material or at least residual
stress which can result in damage to the functional compo-
nents and their contacting with conductors, wires or antenna
loops or in destruction of the plastic material around the
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functional components. In the case of RFID cards, wherein
a large part of the surface body is occupied by the antenna,
the inner tensions can often cause card wrap, distortion and
bending. It is therefore necessary to stress relieve the cards
by an efficient cooling operation so that the card deformation
is reduced.

The most common process for stress relieving RFID cards
is to place a pile of cards or uncut card sheets in a stationary
freezer unit. The card sheets are manually collected as they
exit the laminator machine and placed in the freezer unit for
24 hours at a temperature of about —-40° C. The card sheets
are thereafter manually collected again and re-inserted into
the remaining manufacturing process. Alternatively, the card
sheets are cut into individual RFID cards before being
placed in the freezer.

From a process standpoint, it is inefficient to handle the
card sheets several times with a manual operation. More-
over, the long lead time for the freezing operation causes an
increased inventory in the manufacturing pipeline slowing
the overall manufacturing efficiency.

Furthermore, the large amount of manual labour required
results in a higher frequency of lifting injuries and a pro-
duction bottle neck.

There are numerous methods for reducing card bending,
which present combinations of cooling and pressing opera-
tions.

EP 1 291 169 shows an example of a laminator equipped
with a cooling plate, which is cooperating with a pressing
roller to cool off the laminated cards at the output side of the
laminator.

Another similar example is presented in U.S. Pat. No.
5,399,223, where a cooling block is simultaneously holding
the cards flat and applying a cooling effect.

A further example is presented in U.S. Pat. No. 6,352,095,
where a card straightening device in a laminating machine
presses a card between two plates and uses a cold air flow
from a fan to cool off the card.

JP 7097117 shows a similar method where the card is
being held between plates and cooled off by a fan.

SUMMARY OF THE INVENTION

An aim of the present invention is therefore to improve
the known manufacturing processes and products obtained
therefrom.

Another objective of the present invention is to reduce the
occurrences of card warp, distortion, card bending and
torque.

A further objective of the present invention is to create an
efficient method for stress relieving and card cooling with a
shorter lead-time, less manual operations and a reduced
amount of inventory in the manufacturing pipeline.

A feature of the present invention is to use a freezer tunnel
located downstream of a laminator machine. Laminated
RFID cards or card sheets are placed on a conveyor belt and
travel through the freezer tunnel where they are exposed to
a super coolant such as liquid nitrogen or any other cryo-
genic gas providing an equivalent effect. The super coolant
is supplied in liquid form by nozzles (for example), which
are creating a cooling mist within the freezer tunnel. The
cards are located in the tunnel typically during two minutes,
where they are exposed to a low temperature for example
between -40° C. to -100° C.

The method according to the invention uses a flash or
rapid freeze effect that reduces the stress release necessary
time to minutes. This method is increasing the manufactur-
ing yield, is simplifying greatly the process inventory and is



US 9,440,377 B2

3

allowing faster delivery to the market. Cryogenic freezer
tunnels are well known in the art but are generally used in
food processing plants (see manufacturers like Praxair or Air
Products).

It is really surprising that such a device can be used for
stress release in laminated plastic body. Indeed, the methods
of the state of the art were based on the statement that the
slower and the longer the release process is, the better the
release of the mechanical stress inside of the card body. It is
therefore really unexpected that a thermal shock could
provide the same effect as a 24 hours cooling for such
products.

The method can be applied to any functional laminates
with integrated functional elements.

In an embodiment, the invention concerns a method for
manufacturing a functional laminate formed by a plurality of
layers which are laminated together by use of heat and
pressure and by at least one partially embedded functional
element, wherein subsequently to a lamination step, the
functional laminate is flash freezed with freezing means.

In an embodiment, to be flash freezed, the functional
laminate is transported in a freezer tunnel for a couple of
minutes, preferably 2 minutes or less.

In an embodiment, the flash freezing temperature is
between about —40 and about —100° C.

In an embodiment, the freezing means are a cryogenic
gas, such as liquid nitrogen or liquid hydrogen.

In an embodiment, the freezing means is supplied in
liquid form by nozzles which create a cooling mist.

In an embodiment, the functional laminate is provided out
of the lamination step as a sheet comprising multiple func-
tional laminate placed side by side and that the entire sheet
is submitted to the flash freezing step.

In an embodiment, a functional laminate is produced by
the method according to the present invention.

In an embodiment, the functional element is a chip or a
chip module.

In an embodiment, the functional element is a RFID chip
or chip module connected to an antenna.

In an embodiment, the plurality of layers comprises at
least a layer made of plastic material, in particular a ther-
moplastic material.

In an embodiment, the plastic material is one of polycar-
bonate, polyethylene terephthalate, polyurethane, polyvinyl-
chloride and acrylonitrile butadiene styrene.

DETAILED DESCRIPTION

FIG. 1 shows an overview of the cooling process opera-
tion

FIG. 2 shows a top view of a RFID card sheet

FIG. 3 shows a schematic cross section of the freezer
tunnel according to a first embodiment

FIG. 4 shows a schematic cross section of the freezer
tunnel according to a second embodiment

Referring now to the figures, FIG. 1 shows an overview
of the improved process according to the present invention.

The laminated RFID cards sheets 1 are collected at a
laminator 10 outlet 3, directly after the lamination process,
and each sheet 1 is subsequently placed individually onto a
belt conveyor 4 or another equivalent conveying means. The
sheets 1 are transported on the belt conveyor 4 into a freezer
tunnel 5, where they are exposed to a super coolant, for
example vaporized liquid nitrogen or any other cryogenic
gas in accordance with the principle of the present invention.
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Cryogenic freezer tunnels are well know in the art but are
generally used in food processing plants (see manufacturers
like Praxair or Air Products).

Typically, the RFID card sheets 1 travel from the entrance
to the end of the freezer tunnel 5 in two minutes or even less.
At the end of the freezer tunnel 5, the sheets are completely
frozen and stress relieved. In FIG. 1, a manual operation is
possible for loading the RFID sheets 1 onto the belt con-
veyor 4, but this operation can be also automated by a
transferring device, such as another belt conveyor.

As illustrated in FIG. 2, the laminated card sheets 1
comprises a group of individual RFID cards 2, which have
not yet been individually cut. Each individual RFID card 2
has a set of electronic components, such as an electronic
chip module 6 and an embedded antenna 7.

Alternatively, the card sheets 1 can be cut in individual
cards before being processed in the freezer. This preferred
embodiment has the advantage to improve the exposure of
the card material to the cryogenic mist.

In FIG. 3, a cross sectional view of the freezer tunnel 5
according to a first embodiment is presented. The card sheets
1 are continuously transported on the belt conveyor 4 and a
supply of liquefied coolant is directed through nozzles 8,
which spray a mist of cryogenic liquid onto the card surfaces
in order to flash cool the sheets 1.

FIG. 4 shows a cross section according of another
embodiment of freezer tunnel 5. In this example, nozzles 8,
8' are located on both sides of the conveyor belt 4. The belt
conveyor has apertures for example holes so that the coolant
can also access the card surfaces from below through the belt
4.

Also illustrated in FIG. 4 are doors 9 which are present at
each side of the freezer and allow maintaining the tempera-
ture in the freezer 1.

The examples described herein are only for illustrative
purposes and should not be construed in a limiting manner.
Other variants may be envisaged using equivalent means.

The invention claimed is:

1. A method for manufacturing a functional laminate
formed by a plurality of layers which are laminated together
by use of heat and pressure and by at least one partially
embedded functional element, characterized in that follow-
ing a lamination step, the functional laminate is flash frozen
by freezing means.

2. The method according to claim 1, wherein to be flash
frozen, said functional laminate is put through a freezer
tunnel for a couple of minutes, preferably 2 minutes or less.

3. The method of claim 1, wherein the flash freezing
temperature is between about —40 and about -100° C.

4. The method of claim 1, wherein the freezing means
comprises a cryogenic gas, liquid nitrogen or liquid hydro-
gen.

5. The method of claim 1, wherein the freezing means is
supplied in liquid form by nozzles which create a cooling
mist.

6. The method of claim 1, wherein the functional laminate
is provided out of the lamination step as a sheet comprising
multiple functional laminate placed side by side and that the
entire sheet is submitted to the flash freezing step.

7. A functional laminate which is produced by the method
according to claim 1.

8. The functional laminate of claim 7, wherein the func-
tional element is a chip or a chip module.

9. The functional laminate according to claim 7, wherein
the functional element is a RFID chip or chip module
connected to an antenna.
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10. The functional laminate according to claim 7, wherein
the plurality of layers comprises at least a layer made of
plastic material, in particular a thermoplastic material.

11. The functional laminate according to claim 7, wherein
the plastic material is one of polycarbonate, polyethylene
terephthalate, polyurethane, polyvinylchloride and acrylo-
nitrile butadiene styrene.

12. A method for manufacturing a functional laminate,
wherein the functional laminate is formed by a plurality of
layers laminated together by use of heat and pressure and by
at least one partially embedded functional element, com-
prising, following a lamination step, subjecting the func-
tional laminate to flash freezing in a freezer tunnel for about
a couple of minutes.

13. The method according to claim 12, further comprising
subjecting the functional laminate to flash freezing in a
freezer tunnel for two minutes or less.

14. The method of claim 12, wherein the flash freezing
temperature is between about —40 and about -100° C.
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15. The method of claim 12, wherein the flash freezing
comprises subjecting the functional laminate to a cryogenic
gas or a cryogenic liquid.

16. The method of claim 12, wherein the step of subject-
ing the functional laminate to flash freezing comprises
supplying cryogenic liquid through nozzles to create a mist.

17. The method of claim 12, further comprising subject-
ing multiple functional laminates to the flash freezing step
simultaneously, and wherein at least some of the multiple
functional laminates are positioned side by side as part of a
single laminate.

18. A functional laminate which is produced by the
method according to claim 12.

19. The functional laminate of claim 18, wherein the
functional element is a chip or a chip module.

20. The functional laminate according to claim 18,
wherein the functional element is a RFID chip or chip
module connected to an antenna.
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